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The PAM-1 aminopeptidase regulates centrosome dynamics to
ensure anterior–posterior axis speciﬁcation in one-cell C. elegans
embryos
Rebecca Lyczak, Pauline Greene, Sara Marshall
Department of Biology, Ursinus College, Collegeville PA, USA
In Caenorhabditis elegans, upon fertilization, the sperm pro-
nuclear–centrosome complex (SPCC) contacts the posterior cortex of
the embryo. This association between the SPCC and the cortex triggers
several events necessary for the establishment of the anterior–
posterior (A–P) axis. The puromycin-sensitive aminopeptidase
(PAM-1) plays a signiﬁcant role in regulating early embryonic
development in Caenorhabditis elegans. pam-1 mutants have defects
in meiosis andmitosis and fail to polarize the A–P axis. In addition, the
SPCC never touches the posterior cortex and the centrosomes instead
exhibit dynamic movements in these mutants. We hypothesized that
the abnormal centrosome movement away from the posterior cortex
seen in pam-1 mutant embryos caused the defects in A–P axis
establishment. To test this hypothesis we inactivated the motor
protein component dynein heavy chain (DHC-1) and its regulator LIS-
1 by RNAi in pam-1 mutant embryos in an attempt to block
centrosome movements. As a result, the centrosomes were unable
to move away from the cortex and polarity was rescued. These
embryos exhibited normal pseudocleavage, and localization of the P
granules and PAR proteins, signs of polarity absent in pam-1 mutants
alone. We conclude that DHC-1 and LIS-1 are required for the
abnormal centrosome movements in pam-1 embryos. Additionally,
we show that PAM-1's role in axis polarization is to prevent premature
movement of the centrosome from the posterior cortex, ensuring
proper axis establishment in the embryo.
This work was funded by an NIH-AREA grant to R.L.
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Asymmetric localization and functional role of the putative
non-coding RNA IoLR5
Jeremy Rabinowitz, J. David Lambert
University of Rochester, USA
Asymmetric cell division generates polarity in early animal
embryos. Mollusc embryos are particularly interesting material for
studying this problem, since they are thought to be extensively
patterned by segregatedmolecules but none have been identiﬁed. The
IoLR5 (Ilyanassa obsoleta Localized RNA 5) RNA was identiﬁed in an in
situ hybridization screen performed on early cleavage embryos to ﬁnd
RNAs with subcellular localization. IoLR5 is localized to centrosomes
during meiosis, and at the 2 cell stage, earlier than any other known
localized RNA in the embryo. It is then segregated into derivatives of
the ﬁrst quartet micromere cells during cleavage. To characterize the
mechanism of IoLR5 localization, we injected digoxigenin-labeled
fragments of the transcript and assayed for normal patterns of
localization at the 4-cell stage. We found that a 160 bp fragment
containing a predicted 118 bp stem loop was both necessary and
sufﬁcient for centrosomal localization. We have used several gene
knockdown methods to test the role of IoLR5 in the embryo, and
preliminary results suggest that the RNA is required for normal
development. Of the three ORFs that begin with an AUG the longest is
113 amino acids of which 72 are encoded by a microsatellite, and the
others are 66 and 87 amino acids. None are homologous to protein
sequences from other organisms nor do they have characteristic
Ilyanassa codon bias. These observations identify IoLR5 as a possible
non-coding RNA, a class of molecules that may be more common than
previously assumed but for which few developmental roles have been
demonstrated.
doi:10.1016/j.ydbio.2008.05.386
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RNA segregation and embryonic patterning in a mollusc embryo
J. David Lambert
Biology, University of Rochester, Rochester NY, USA
Asymmetric cell division is a crucial mode of cell fate speciﬁcation
in multicellular organisms. Nearly all of the early cell divisions in
mollusc embryos are overtly asymmetric, but no segregated determi-
nants have yet been identiﬁed. We carried out an in situ hybridization
screen to ﬁnd RNAs with potential patterning roles in the embryo of
the mollusc Ilyanassa. Subcellular localization was surprisingly
common — most RNAs showed enrichment in various subcellular
domains, and 3–4% of RNAs showed speciﬁc localization to particular
centrosomes and distinct patterns of segregation during early
cleavage cycles. To address how localized RNAs are involved in
embryonic patterning we have developed methods for gene knock-
down in Ilyanassa. We have shown that a localized RNA from our
screen, the ortholog of the Nanos protein (IoNanos), is speciﬁcally
localized to the endomesodermal lineage derived from the conserved
4d cell, and required for the development of this lineage. Knockdown
of IoNanos protein levels results in a loss of 4d-derived structures,
diminished proliferation rates in the lineage, and loss of the
stereotyped cleavage pattern of the lineage. We are currently testing
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